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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](R) alpha-hydroxybutyric acid with a configuration of a mold, 
beta-hydroxybutyric acid with a configuration of the (R) mold, succinic acid, and a 
depressant of acetaldehyde toxicity containing at least one chosen from a group which 
consists of these salts as an active principle. 

[Claim 2](R) alpha-hydroxybutyric acid with a configuration of a mold, 
beta-hydroxybutyric acid with a configuration of the (R) mold, Prevention or an 
improving agent of drunken sickness condition containing at least one chosen from 
succinic acid and a group which consists of these salts as an active principle and which 
is caused by acetaldehyde produced in blood with drinking. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]alpha-hydroxybutyric acid in which this invention has a 
configuration of the (R) mold, beta-hydroxybutyric acid with the configuration of the 
(R) mold, About the depressant of acetaldehyde toxicity containing at least one chosen 
from succinic acid and the group which consists of these salts as an active principle, It is 
related with the drugs or functional food which defends a living body from the toxicity 
which the acetaldehyde produced in blood with alcoholic beverage ingestion in more 
detail brings about. 
[0002] 

[Description of the Prior ArfjAlcohol, especially ethyl alcohol mainly oxidize with 
alcoholic dehydrogenase by liver, and are changed into acetaldehyde. .The part by the 
catalase which exists in the ethanol oxidation system (microsomal ethanol oxidizing 
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system : MEOS) and peroxisome of microsome. . Oxidize to ** acetaldehyde. (L.J, 
Kricka and P.M.S. Cleark, Biochemistry of alcohol and alcoholism,Ellis Horwood Ltd., 
Chichester, 1979). Acetaldehyde is further changed into acetic acid by aldehyde 
dehydrogenase. About 75% of the alcohol incorporated into liver will be emitted to the 
circulatory system as acetic acid. (Lundquist, E. et al., J. Clin. Invest., Vol.41, 955-961, 
1 962). Generally. The blood alcohol concentration of the healthy people after drinking 
is 0.01 to 0.1% (Lundquist, E., The metabolism of alcohol, 1-52, Biological basis 
ofalcoholism, Wiley-), interscience, Toronto, 1971 . On the other hand, the blood drug 
concentration of acetaldehyde is about [ of alcohol ] 1/1000. 
[0003]Acetaldehyde is an unescapable output on alcohol metabolism. 
Although it is thought that acute intoxication when an alcoholic beverage is taken in too 
much, and the main factor of "drunken sickness" are formed, it is clarified also about 
the following secondary operations of the acetaldehyde accompanying drinking in 
recent years. [ what is called ] 

[0004](1) Control of the coenzyme A activity in inhibition of oxidative phosphorylation 
and a brain, and a liver (Beer, C. T. and Quastel, J. H., Can. J. Biochem. Physiol., and 
VoI.36,531-541, 1958) 

(2) The fall of promotion of isolation of a catecholamine, and the cardiac performance 
accompanying it (McCloy, R. B. et al., Cardiovasc. Res., Vol.8, 216, 1974). 
[0005] (3) Generation of tetrahydroisoquinoline. This substance is generated when 
norepinephrine, epinephrine, and acetaldehyde condense, There is an opinion that the 
main factor of alcohol dependence is formed (Sandler, M. et al., Nature (London), 
Vol.241, 439-443, 1973). 

[0006](4) Generation of tetrahydro beta-carbolines. This substance is formed by 
condensation of acetaldehyde and indoleamines and it is supposed that it is too 
participated in alcohol dependence (Rahwan, R. G., Toxicol. Appl. Pharmacol., Vol.34, 
3-27-1975). 

[0007](5) A heart rate, ventilation, the increase in dead space (Asmussen, E. et al., Acta 
Pharmacol.Toxicol., Vol.4, 311-320, 1948). 

[0008](6) Mutagen nature and clastogenesis (Obe, G. and Ristow, H., MutationRes., 
Vol.65, 229-259, 1979). 

[0009]therefore - reducing the inconvenient operation to the above-mentioned living 
body by acetaldehyde, in order to have a taste for alcohol healthily - good - better or it 
is desirable to prevent a ****** secondary operation. 

[0010]In particular, in Mongoloids mcluding Japanese people, the deficit of aldehyde 
dehydrogenase (ALDH2) is hereditarily seen by about 50% of people. And compared 
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with those to whom the acetaldehyde concentration in blood after the alcoholic 
ingestion in the deficit person of mis enzyme is not missing, the remarkable high (about 
17 times) thing is pointed out (Harada, S., Lancet, 11, 982, 1981). 
[001 l]From such a viewpoint, research of many about the substance to which the blood 
drug concentration of acetaldehyde is reduced is made, Until now L-cysteine, 
L-2-methyl thiazoline 4-carboxylic acid, Thiamine (Sprince, H. et al., Agents and 
Actions, Vol.472, 125-130, 1974), Sodium bisulfite, D-penicillamine (Nagasawa, H. T., 
et al., Life Sci., Vol.20, 1187-1194, 1977), Nicotinamide (Eriksson, C. J. P., FEBSLett., 
Vol.40, 317, 1974) is reported. 

[0012]However, about the validity of the compound which has sulfhydryl groups, such 
as L-cysteine, thiamine, and D-penicillamine. Since the blood drug concentration of 
acetaldehyde is not affected at all, negative opinions are also taken out with the 
administration field in which D-penicillamine is permitted clinically (Jpn. J. Alcohol 
and Inoue, K. et at). Drug Dependence, Vol.19 (1), 74-82, 1984. L-cysteine is 
comparatively toxic and it is hard to call it the toxic fall agent of ideal acetaldehyde 
from having other thiol compounds and a pharmacological action different from the 
purpose of this invention. 

[0013]it is reported that L-alpha-aminopropionic acid which is one of the amino acid 
inhibits the acute toxicity of acetaldehyde effectively these days (Fujiwara, N. et al., and 
Jpn. J. Alcohol and Dependence and Vol.23 (1).) 58-69, 1988. 
[0014]alpha and beta-hydroxybutyric acid are kinds of a ketone body. Since these 
substances were found out in urine in diabetes mellitus or a starvation state at the 
beginning, they were considered to be unnecessary metabolite found out by in the living 
body by the pathosis. However, it is reported in recent years that the (R) mold of 
beta-hydroxybutyric acid has a myocardial metabolism protective action 
(JP,58-201746,A). Furthermore, Priority is given to beta-hydroxybutyric acid over long 
chain fatty acid or grape sugar in the experiment of invitro. . Being used in an 
organization is reported. (Forsey, R. G. P.et al., Physiol. Pharmacol. Vol.65, 401-406, 
1987; Robinson A. M. and Willamson D. H., Physiol.Rev. Vol.60) . 143-147, 1980. It is 
thought from such a point that beta-hydroxybutyric acid is the outstanding energy 
substrate, and it is applied to the infusion solution when supply of grape sugar stops in 
the living body, such as a serious trauma, a burn, etc., recently using this special feature 
(JP,2-191212,A). 

[00 15] On the other hand, although succinic acid exists so much in vegetation, It exists 
also in the cell of an animal and a microorganism, and it is one of the fermentation 
products of yeast and bacteria, and is obtained by reduction by the hydrogenation of 
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fumaric acid and maleic acid, and hydrogen iodide of malic acid, the fermentation of 
ammonium tartrate or malic acid potassium, etc., and sodium salt is a taste ingredient of 
shellfish. 

It is used for fish sausage, boiled fish paste, etc. as a seasoning. 
It is known that will produce by decomposition of the succinyl-CoA produced in the 
dehydration of 2-oxoglutaric acid, and dehydration will be carried out to fumaric acid 
by succinic dehydrogenase by the intermediate field of a citric acid cycle. 
[0016]However, having the operation to which alpha or beta-hydroxybutyric acid with 
the configuration of the (R) mold, and succinic acid inhibit the toxicity of acetaldehyde 
in the living body was not known until now. 
[0017] 

[Problem to be solved by the invention]The depressant with high safety to the toxicity 
of the acetaldehyde in blood which generates the purpose of this invention with 
alcoholic ingestion, It is providing drugs or functional food for the drunken sickness 
condition caused by acetaldehyde more particularly, acute intoxication, and a secondary 
operation to prevent or improve. 
[0018] 

[Means for solving problem]alpha-hydroxybutyric acid which has a configuration of the 
(R) mold as a result of inquiring wholeheartedly, in order that this invention persons 
may solve an aforementioned problem, (R) Beta-hydroxybutyric acid and succinic acid 
with the configuration of a mold, and these salts find out defending a living body from 
the toxicity of the acetaldehyde in blood very effectively, and came to complete this 
invention. 

[0019]Namely, alpha-hydroxybutyric acid in which this invention has a configuration of 
the (R) mold, (R) Provide the depressant of acetaldehyde toxicity containing at least one 
chosen from beta-hydroxybutyric acid and succinic acid with the configuration of a 
mold, and the group which consists of these salts as an active principle. 
[0020]The hydroxybutyric acid used for this invention alpha-hydroxybutyric acid 
(2-hydroxybutyric acid), It may be any of beta-hydroxybutyric acid (3 -hydroxybutyric 
acid), and this hydroxybutyric acid is an active principle of control of what has a 
configuration of the (R) mold about the asymmetrical carbon of the 2nd place or the 3rd 
place of acetaldehyde toxicity. Therefore, in actual use, the hydroxybutyric acid of the 
(RS) mold can also be used not to mention the (R) mold. This hydroxybutyric acid may 
be a form of the salt which approves pharmacologically and in which it deals, for 
example, can mention the salt of basic amino acid, such as L-lysine salt, an L-histidine 
salt, an L-arginine salt, etc. besides the mineral salt of sodium salt, potassium salt, 
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ammonium, etc. 

[0021]It may be a form of a salt where the succinic acid used for this invention is also 
permitted pharmacologically, and it deals in it, for example, the mineral salt of sodium 
salt, potassium salt, calcium salt, etc. can be mentioned. 

[0022]The hydroxybutyric acid and succinic acid which are used for said this invention 
are independent, or can be mixed and used. 

[0023]The acetaldehyde toxicity depressant of this invention can defend a living body 
from the toxicity which the acetaldehyde produced in blood with ingestion of an 
alcoholic beverage brings about, and he can also be used for it as food and drinks not 
only as drugs. The secondary operation etc. which are indicated as toxicity which 
acetaldehyde brings about to the conventional technology of this Description besides the 
drunken sickness condition by excessive drinking or acute alcoholism can be mentioned. 
For example, skin suffusion, feeling of heat, palpitation, tachycardia, a headache, 
nose-heavy, nausea, nausea, ozostomia, uraroma, etc. can be mentioned as a drunken 
sickness condition. 

[0024] When using the active principle of this invention for drugs, a dosage form, As 
long as internal use or parenteral administration is performed with sufficient 
convenience, it may be a thing of what kind of dosage forms, For example, a parenteral 
solution, an infusion solution, powder medicine, a granule, a tablet, a capsule, an enteric 
coated medicine, an ointment, inhalations, troches, etc. can be mentioned, according to 
condition, it is independent, respectively, or these can be combined and used. It is good 
for an alcoholic beverage or mineral water also as soluble pharmaceutical preparation 
which carries out business addition. 
[0025]These various pharmaceutical preparation can be 

pharmaceutical-preparation-ized using the known adjuvant which can carry out normal 
use to a chief remedy in medicinal pharmaceutical preparation technical fields, such as 
an excipient, a binding material, disintegrator, lubricant, and corrigent, according to the 
purpose in accordance with a conventional method. 

[0026] When using the active principle of this invention for food and drinks, the form of 
the above-mentioned pharmaceutical preparation may be sufficient, but the active 
principle of this invention can be added to a food material, and processing manufacture 
can be carried out with a general manufacturing method. The kind of foodstuffs and a 
form in particular are not limited, but For example, solid or liquefied foodstuffs or 
luxury goods, for example, a bread, noodles, boiled rice, and confectionary (a biscuit, a 
cake, and a candy.) Agricultural foods, such as chocolate, Japanese sweets, an oleaster, 
chewing gum, tofu, and its processed goods, Fermented foods, such as Japanese sake 
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and medicinal drinks, nurin, vinegar, soy sauce, bean paste, a dressing, meat and 
agricultural food, such as yogurt, a ham, bacon, a sausage, and mayonnaise, and boiled 
fish paste — it can lift and can be made the form of drinks, such as marine foods, such as 
heavens and a light, puffy cake made of ground fish, a fruit-juice drink, a soft drink, a 
sport drink, an alcoholic beverage, a coffee drink, and a tea drink, etc. 
[0027]The ingestion as health food and functional food is used for the prevention 
improvement and health maintenance to the condition which originates in the 
acetaldehyde in blood with drinking, It can be made the form of a capsule, a tablet, 
drinkable preparations, etc. with medicine and the auxiliary ingredients of common use 
by a food field, for example, milk sugar, sucrose, liquid sugar, honey, magnesium 
stearate, oxypropylcellulose, various vitamins, citrate, malic acid, perfume, mineral salt, 
etc. In the case of drinkable preparations, it is also possible by mixing other 
physiologically active components, a mineral, a vitamin, hormone, nutritional 
information, a flavor agent, etc. if needed to give fancy drink character. 
[0028]In the acute toxicity test for which the active principle of this invention used the 
mouse, there is no example of death at 1 1 mmol/kg intraperitoneal injection, and 
abnormalities are not observed in a general observation of symptoms, weight, etc., but it 
is checking that it is a very attenuated or harmless substance. In the experiment using 
the below-mentioned mouse, 5.5 mmol/kg was taken for the active principle of this 
invention to inhibit the toxicity (lethal dose 1 1 mmol/kg of acetaldehyde) of 
acetaldehyde. However, in the case of Homo sapiens, the acetaldehyde concentration in 
blood at the time of drinking never becomes as high as the lethal dose of a mouse, If it 
becomes more than about 20micromol/l, supposing it will be known by most persons 
that an unpleasant drunken sickness condition will appear and the active principle of 
this invention will rival to an operation of acetaldehyde by the same ratio as the result of 
a fatal experiment of a mouse, It is : surmised that the active principle of this invention is 
effective in control of drunken sickness condition at 0.06 mg/kg. Therefore, although 
die dose of the active principle of this invention changes with a route of administration, 
dosage forms, condition, age, weights, etc., Usually, when it is 5 mg - 1 g and parenteral 
administration preferably 2.5 mg - 1 g per 1-time administration to an adult in internal 
use, it is 0.5 to 100 mg preferably 0.25 to 100 mg. When taking in as food and drinks, 5 
mg - one g is preferably desirable 2.5 mg - 1 g per time. 

[0029]The acetaldehyde toxicity depressant of this invention can be made to contain the 
publicly known drunken sickness improvement ingredient used from the former unless 
this effect of the invention is spoiled. As these ingredients, alcoholic absorption 
inhibitor, such as amino acid, such as for example, persimmon fruit juice, an alanine, 
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glutamine, and ornithine, and tannin, etc. are mentioned. Even if it takes in the 
acetaldehyde toxicity depressant of this invention at which [ after / before drinking / or 
under drinking ] time, effect can be taken, but as for especially a drinking front stirrup, 
taking in during drinking is desirable. 

[0030]Hereafter, although an working example explains this invention, these do not 

restrict this invention. 

[0031] 

[Working example] 

By the experiment shown in one or less working example, the remarkable lifesaving 
effect over alpha and the acute fatality of the acetaldehyde of beta-hydroxybutyric acid 
was checked. 

[0032]Test-rnethod (i) laboratory animal: The CDF] male mouse (Charles River Japan) 
was purchased by 7- week old, and was used for the experiment after preliminary 
breeding for one week. The weight of the used mouse was about 24.5 to 29 g. 
[0033]Breeding conditions : A mouse (ii) A 23**1 to 2 ** room temperature, 55**5% 
of humidity, It bred six animals at a time in the rearing room set as 12 to 15 air change 
rates (all fresh air system)/hour, and the Lighting Sub-Division time (12 hours/(day)) 
(7:00 a.m. lighting, 7:00 p.m. putting out lights) in the polyisopentene cage (the Charles 
River Japan make, 235x325x1 70Hmrn). Fixed feed CE-2 (CLEA Japan) and drinking 
water were made to take in freely. 

[0034](iii) Preparation of a reagent : acetaldehyde was diluted with distilled water, and 
it was prepared so that a dose might become 1 1 mmol/kg. (R)-alpha-hydroxybutyric 
acid (henceforth "alpha-HBA") or (R)-beta-hydroxybutyric acid (henceforth 
"beta-HBA") dissolved in a physiological saline, and an examination was presented 
with it so that a dose might become 1 1 mmol/kg. All the amounts of injection were 
made into 10 ml/kg. 

[0035](iv) An acute fatal inhibition test of acetaldehyde : a survival rate 2 hours after 
acetaldehyde administration and of 24 hours after which injected alpha-HBA or 
beta-HBA intraperitoneally and injected acetaldehyde intraperitoneally 30 minutes 
afterward was observed. 

[0036](v) A statistical work : chi 2 assay was used as an effect judging standard. 
[0037]As shown in Table 1 and drawing 1, 2 hours and 24 hours afterward, a survival 
rate at the time of injecting acetaldehyde of 1 1 mmol/kg intraperitoneally in a control 
group which prescribed a physiological saline for the patient was 25%. On the other 
hand, when alpha-HBA or beta-HBA of 1 1 mmol/kg was injected intraperitoneally to 
acetaldehyde administration 30 quota, a survival rate rose to 83%, respectively. 
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[0038] 
[Table 1] 

Table 1 Number of after [ 2 hours ] survival animals of mitigation a&mnistration / 
number of use animals (%) physiological saline of acetaldehyde acute toxicity by 
alpha-HBAor beta-HBA 3/12 (25.0) alpha-HBA 11 mmol/kg 10/12 * (83.3) 
beta-HBA .The number of mmol/kg 10 / after [ 24 hours ] survival animals of 12 * 
(83.3) administration / 1 1 [ number of use animals ] (%) physiological saline 3/12 (25.0) 
alpha-HBA 1 1 mmol/kg 10 -- comparing with the control group by /12 * (83.3) 
beta-HBA 1 1 mmol/kg 10 / 12(83.3)**:physiological saline administration - those with 
a significant difference (p< 0.05). 

[0039]As mentioned above, it is suggested from alpha-HBA and beta-HBA having 
shown the remarkable lifesaving effect to the acute fatality of acetaldehyde that it is a 
desirable acetaldehyde toxicity depressant. Although it is not yet clear how alpha-HBA 
and beta-HBA inhibit the toxicity of acetaldehyde, acetaldehyde stimulates the adrenal 
cortex and the sympathetic nerve, promotes isolation of a catecholamine, and raises a 
heart rate via the beta-receptor of the heart. If an animal is medicated with acetaldehyde 
in large quantities, it becomes strong, and this operation causes arrhythmia and is 
considered to die. Therefore, it is possible to rival an operation of the catecholamine by 
which isolation is promoted by acetaldehyde as a mechanism of acetaldehyde toxicity 
control of alpha-HBA and beta-HBA. 

[0040] The same examination as the working example 1 was done except replacing the 
acetaldehyde (dose 1 1 mmol/kg) of the working-example 2 working example 1 with 
epinephrine (dose mol/kg of 55micro). A result is shown in Table 2 and drawing 2. 
[0041] 
[Table 2] 

Table 2 Number of after [ 2 hours ] survival animals of mitigation admimstration / 
number of use animals of epinephrine acute toxicity by alpha-HBA or beta-HBA (%) 
epinephrine 55rnicromol/kg 5/13 (38.4) 

Number of 13 * (100) beta-HBA 1 Immol [ alpha-HBA 1 1 mmol/kg 13/J/kg 12 / after 
[ 24 hours ] survival animals of 12 * (100) administration / number of use animals (%) 
epinephrine 55micromol/kg 1 / 13 (7.6) 

Alpha-HBA 1 1 mmol/kg 6 / 13 * (46.1) beta-HBA 1 1 mmol/kg 6/12 (50) **: Compare 
with the control group by physiological saline administration, and they are those with a 
significant difference (p< 0.05). 

[0042] Alpha-HBA and beta-HBA controlled the acute fatality of epinephrine. From this 
result, it is thought that the acetaldehyde acuteness fatal depressant action of these 
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ketone bodies is revealed by rivaling the physiological function of the catecholamine 
emitted superfluously. 

[0043]The same examination as the working example 1 was done except replacing 
alpha-HBA and beta-HBA (dose 1 1 mmol/kg) of the working-example 3 working 
example 1 with beta-HBA (dose 5.5 mmol/kg) or succinic acid (dose 5.5 mmol/kg, 2.75 
mmol/kg). As a result, as shown in Table 3 and drawing 3, the succinic acid of dose 5.5 
mmol/kg inhibited acetaldehyde acute toxicity to the same extent as beta-HBA (dose 5.5 
mmol/kg). 
[0044] 
[Table 3] 

Table 3 Beta-HBA, or number of after [ 2 hours ] survival animals of mitigation 
administration / number of use animals of acetaldehyde acute toxicity by succinic acid 
(%) physiological saline 2/13 (15.3) beta-HBA 5.5 mmol/kg 7 / 12 * (58.3) succinic 
acid .2.75mmol/kg3/13 (23.0) 

The number of mmol/kg 7 / after [ 24 hours ] survival animals of 12 * (58.3) 
administration / succinic acid 5.5 [ number of use animals ] (%) physiological saline 
2/13(15.3) 

Beta-HBA 5.5 mmol/kg 7 / 12 * (58.3) succinic acid 2.75 mmol/kg 3/13 (23.0) 
Succinic-acid 5.5 mmol/kg 7/12 *(58.3) *: Compare with the control group by 
physiological saline aclministration, and they are those with a significant difference (p< 
0.05). 

[0045]The example of pharmaceutical preparation 

mmi (*wvM) 

(R) -fl-kPtm/SMS 2 0 0mg 
m 19 3mg 

3 9 5mg 

Milk sugar is mixed with beta-hydroxybutyric acid by making the above into 1 dosage 
unit, after tableting, it grinds, and magnesium stearate is mixed. The No. 2 capsule was 
filled up with the mixture, respectively. 
[0046] 



[JP,07-033653,A] 
10/10 



mm 2 mm 

(R) -a-K.Ya*rv'W& 2O0mg 
3Ut 8 0 Omg 

1 0 0 5mg 

adding a small amount of water, after making the above into 1 dosage unit and mixing 
these - a kneading machine -- kneading -- the particle size regulation was carried out, it 
dried, the particle size regulation was carried out again, and it filtered, and packaged 
separately for every above-mentioned unit, 

[0047]example 3 (drinkable preparations) of pharmaceutical preparation 
(R) - Beta-hydroxybutyric acid 200gDL-sodium-tartrate lg succinic acid 0.09g liquid 
sugar 8-kg citrate 120g vitamin C lOOg perfume 150ml potassium chloride lOg 
magnesium sulfate The ingredient of 5g above was blended and water was added to 
make 100 1. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is a graph which shows a mitigation operation of the acetaldehyde acute 
toxicity by alpha-HBA or beta-HBA, and the survival rate 24 hours after acetaldehyde 
administration is shown. 

[Drawing 2]It is a graph which shows a mitigation operation of the epinephrine acute 
toxicity by alpha-HBA or beta-HBA, and the survival rate of epinephrine administration 
2 hours and, and 24 hours after is shown. 

[Drawing 3]It is a graph which shows a mitigation operation of the acetaldehyde acute 
toxicity by beta-HBA or succinic acid, and the survival rate 24 hours after acetaldehyde 
administration is shown. 
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ft KCTBOJ: -5 4M3fc«ftftfflfcoi,^TfeBi6*«lc 

[0004] ( i ) ®{tm viWhoa*, atfH x ffF 

ttelj-Saxy^AAjSttfflfflllliiJ (Beer, C. T. and 
Quastel, J. 11., Can. J. Biochem. Physiol., Vol.36, 



531-541, 1958) 

(2) Afa-^TSyClS^e, RTfZtUcm 
foW&O&T (McCloy, R. B. et al.. Cardiovasc. Re 
s., Vol.8, 216. 1974) „ 
[0 0 0 5] (3)fh7tKni'WJyIOi 
f£. ^Stt. y;Uxtf*7'J> J f'Xtf^7UVt7-lz 
F7;U7^:FiWl&^acfcfc£!3^£*u 7^3- 
;Utfe#5eo±S*je«f«k©W*^5 (Sandier. M. 
et al.. Nature (London) , Vol.241, 439-443, 1973) . 
10 [0 0 0 6] (4) f h -5 fcFo-JJ yyfi© 

4f 5fc?tlTU->S (Rahwan. R. G. , Toxicol. Appl. 
Pharmacol., Vol.34, 3-27.1975) „ 

[0007] (5) e&m % ml izmvmim (Asmuss 

en, E. et al.. Acta Pharmacol. Toxicol., Vol.4, 31 
1-320, 1948) „ 

[0 0 0 8] ( 6 ) £tt*Mtt&tfgtfi{Mtt»B 
(Ohe, G. and Ristow, II.. MutationRes. . Vol.65. 22 
20 9-259, 1979) „ 

[0 0 0 9] ®oT, 7;U3-;MtM«lc*WtAlc 
tt, 7-fct h7;bxli Ft ±a±|S4#'\©5F»*4fl!ffl 

[0 0 10] St, 0*A%^J6fcf S^E^n'n^ h'T 

{±v aitswtr/i/f t fibw^isb* (aldh2) ©^ 

*tf!&5 0%©A*fcjte>ftS„ ^LT, nam&0}>K 

ao {g) CfctfJiailsiSftTVS (liarada, S., Lancet, 11.9 
82, 19B1) o 

[001 l] ctOASftiyKPS, 7-fe H7;U7 ; t: F© 
ito" : riraa^ffiT^#SWto^T©^<©if3?*'i%S 
met). cnt-et l-^t-o. l-2-^ 
frf-JWy-A—hfr&yn, ^7 = yJMi? (Sprinc 

e, H. et al.. Agents and Actions, Vol. 4/2, 125-13 
0. 1974) , mWim&l-YWl*, D-^r->7 5> (M 
agasawa. H. T. . et al . , Life Sci . , Vol.20, 1187-11 
94, 1977) , r.3f>75] ; (Eriksson. C. J. P., FE 
40 BSLett., Vol.40, 317, 1974) ■hMn-£ftT^2> a 

[0012] WpUs#5. L-^fY>. 

(Inoue, K. et al., Jpn. J. Alcohol and Drug Depen 
dence. Vol. 19(1), 74-82, 1984) „ Sft. L-->Xf" 

fflI«ttt9J©38a!fffflfeflN:«OC fcjinS. a!ffiW4 
so 7-b I- 7;l/f ; t FOWtfiTlB t±¥^»^ 



(3) 



7-3 3 6 5 3 



3 

[0 0 13] fiBE, 75/i&© nt'$5L-B-r7 
xy#7-fe F7/l>r£ K©«tt»tt**ttfcJW*-8 c 

ttflE^SmT^S (Fujiwara, N. et al . . Jpn. J. A 
lcohol and Dependence, Vol. 23(1), 58-69. 1988) 0 
[0 0 14] aj&tf/J-fcFn+S/ffiBtld:, -irr-^f*© 

L, i£^. (S-kHn+fBiffiO (R) SSfc&ffiftMfil 

■ffffi^fts c fctfSftanr^a mm 58-20 

1 7 4 6) » S5ts fl-fcFD+S'SS&ti:, in vitro 

£n£C fc*Wf£ftT^S (Forsey, R. G. P.et a 
1., Physiol. Pharmacol. Vol.65, 401-406, 1987; Rob 
inson A. M. and Willamson D. II., Physiol. Rev. Vo 
1.60. 143-147, 1980) „ £©£ 5 j8 -t Ka 

(#l¥2-l 91212). 

[0 0 1 5] -j3A?itt, StUUfft^flKSffi-rS 

#, an*. ffl^oaiie^cfc^LTtet), mm, mi 
rfebn. yy=TK©3i>fb!f<j|scj:aja7c J f'. iiSis7> 

^-^ASS^Ii'J >:J6fc;t;U •> AfflfgSPSHc J: -a Tt§ 

en, ^-i>'j*A*ttaa©5**fi!i»T?feti, mom 

■©■fek*-e£l5fc**5':i>UC o A©#8?KJ:t>£ 
[0 0 16] LfrLftffS, CR) S©4(*Ell*i*o 

7 -b f 7/i/fk F©»tt*wej-ra^ffl*?fr*c: t» 

[00 17] 

[J»JA«$L£? tiTS!!^] *»BBffl@fi9tt, 7;l/ 
3-;l/Sftfc#oT4JiE-f Sjfii*7-fe F7;l/rfc: F©W 

[0 0 18] 

«$rTafci&, MJESfi^ftgS, (R) §S©3i{* 
IHI!£f?rD a - t Fo+fBStt, (R) SO&ttEBft 

tf. i(a*7-fe F7;l/rfc: HO«ttfr&£««S«TffiBi 

ft 0 



[0 0 19] -rato-B*SSHW:, (R) SOittBH* 
«fo a - fc H a * ^SBfc ( R ) S©if*EH«J9o 0 

pa d a« tiftiMt < 1 1 1 -o^mmm t Lrmit 
ttt-rat©T'Sa„ 

[0 0 2 0] *SIMKfflV*6tiSV;Fo*^jSatt. a 
-KKd+VBH* (2-fch'n+S'fiSBD , /j-tFo 
+ (3-tKn+->M) ©Irvttveft-aTfcJ: 

T (R) S©£flcEII«#c>fc©;bt7-feh7Jl/TfcF* 

T (R) If«&tj3A,©Cfc. (RS) MOth'Dti' 

thy}- aim. ay^AS, 7>^x£a«©«s© 
Ms L-'J->"viSs L-tXf->*yIv L-7/Mr— v 

[0021] #fBj3fcffl^&fts=m*BSfc. **wfc 

[0 0 2 2] WI2*»WfcfflV^&nSt Ka*-S/»tt& 

So 

[0 0 2 3] #%W<t>7* hTJVr* KSt&MfflNtt. 

7>i/3-/WBeRoSWtcfft>TJiiit'KSi;*r-fchr* 

30 T'#S 0 7-feF7;V7 f tF©fefc5-r#ttilLTtt, 51 
tei*«K*ttW*7*3-**««)IS, *Wffll 

eh& us. ^ ntssu ph. 

[0 0 2 4] *»W©^ja»*E*>aK:fflu^5«^, 
«o MM. flljgSU. ttW^J. iSAiliJ. ho-^SF*SSlfSc 

[0025] cnso^affliautt, #»eflfioTBWfc 

JfitT^BcWrafl, tS^fl). WBBPJ. »JR»I^ »5K*J 
©ffiflfiSJSffli^TfiKMtrs c: fctfTf**. 

[0 0 2 6] *fSnoW%lfi^«lkftAlCffll/^i8«IC 



WmW-7-3 3 6 5 3 



ftaofflH, ?Mitt*fteHjEsnf» «ss.if 

X ibAJi eTttA/. OZXfv K 4— * 

A) , SfiteAtf^fiDjDXfflaifflDa&fta. » £ 
ffiil&iTO^P&S, *<3/u, dB, Bfcif. FU 

"Jl/>>7\ a—?)l>hy ^A, " /, \— 3>\ y— fcr — ^ 

A>^:2f tO?^^^^. »8RttiS, 

«, 7;!/3-;l/»*k SEimftKcflfcH. 

[0 0 2 7] *te«MEftft, ffitettftflfcLTCSIiR 
(±» IXStffl/>jfli4 I ©r-bh7;l/T r t: FfcjgH-r-a?^ 

ojBBfracfcsi-e**. Fy>£;w©i§£, &gK 
JSC flto£9i£ttjft#. 3*5^/, tr*sv, *>he 

[0 0 2 8] v<>;**ffl^fcf;tt 
WtKHfcJBUT, 1 1 mmo 1 /k g ttttAg&ra 

HWSfctt««jT'62 C fc*SBBLT^ 

f£ftlZ7 -KIT lift KO*tt (7-fz h/Zl'Tt K<DSl 
5Effil lmmo 1/kg) SttHWfSOtS. 5 mmo 

*5CitttS:<, m20|imo I / 1 jW±lC&§ 2: 

*aj»©Acp«as»t^««tf ffl^if s c t tfjneti. 
t ft »j , v * x©S5sajw>8a t rwj c j±^T'*3§i© 

#?M##7-iz F7;l/ft FfflfWBKfcf LTiSffi-f 5 t 

tms, ^mncoWMftiz, o. oemg/kgi-i 

S8fflS3aB!i^<Dft4fittft#SlS, MB, ^K, 

4<0«-&, 1 IHfJgffl^jttJ 2. 5mg- 1 g, S?3:L< 
!±5mg-lg, #$sP&40J§-a\ 0. 2 5-10 0 
rag, ?ffi;L<tt0. 5-10 0mgt'S5 o £7c8K& 
atLT«IBrf5ia'&l4l|ilfcfc?>2. 5mg-lg, 
5fSL<tt5mg- 1 gtfB$U\, 
[0 0 2 9] Sfc^56Bjq©7-b 1-7/1/xe FiiJttWJSI 

Hi a-HBAXtt/J-HBAtJ: 



BtiZo *^W<D7-feF7;Urt:Ki|ttBllM*Jf±, fiStjffi 

co o 3 o] wt, mmm\z&bm.mwmw%ii\ 

Cft&tt*JW*MW*fe©-ettftu\, 
[0 0 3 1] 

Btuffl 

©7-fe K7;l/xt K©SttS3Efc»f 
[0 0 3 2] KB^a 

Ci) tmSsfa: CDFjSltt^^X (B*7M*--;bX>J 

« 7 u i amo^mnroMiic 

ffl^fc. 13;fflLft-7^X©tt:Stt, ^2 4. 5-29g 

[0 0 3 3] (ii) WI*ft:T^I*aM2 3±l- 
2°C, M^5 5±5%, ^MlSI^l 2-1 5D/Bm 

(t-^7i/7i/^i7-sa) . m?mm (i 2 mo 

/B) (^iJ7B5^'j:T> ttfkTWOffi) KKSSnfcW 

W^t^ u ^y^vf >^r— >" ( b *^ * 'J/"!— 

IS, 235X325X1 7 0Hmm) £ 6 EEf L 
fc 0 H^gOiiSj.CE-2 (0*^1^7) KthW7j<aiS 

[0 0 3 4] (iii) iSMOU?^ : 7-tr h7/l/ft K(i 
3SS7klCT«&S?L» lmmo l/kgt4* 

Wfc«Lft 0 Sfc, (R) -a-tKP+MBS (W 
T Ta-HBAJ fcb>-5) gb<tt (R) -jS-tFn 
*->BSffi CttT T/J-HBAJ fcl/^) ii, te4ffl*M 
1 mm o 1 / k g «k a KSa^JctrgfjPLTK 
KKHtLft. f ^TOffiMatt 1 0 m 1 /k g t Ltc 

[0 0 3 5] (iv) 7-fe F7;l/f ? ti KOftttASEWMbt 
»:a-HBAXttp-HBA ftBBDSrtS# U 3 0& 
«fcT-b h7;Uxk K*flaffifia#Lft, 7-fe 1- 7/1/7* 

[0036] (v) mmw : ^mfij^-s^t lt« x 2 

[0 0 3 7] |g I Rtflg I fc^-T J: 3 £, 4«lg7j<^ 
S-^Lfc^FM-tfc^T 1 lmmo l/kg©7-bh7 

tf2 4^|BI«lCte^T2 5%T'$-3fc 0 1 1mm 

o I/kg©a-HBAX(ij}-HBA*7-th7Jl/T 

t FS-fej-3 o ^miuiBnAia^'r * t, Mmitzft? 

n8 3%{C±^-Lfc 0 
[0 0 3 8] 

57-b F7/1/T k KfllttSttOlftt 







&42l«g& 






£#E$t/$fflE?ifc (%) 






3/1 2 (2 5. 0) 


a-HB A 


llmmol/kg 


10/12 (8 3.3)* 


IS— HE A 


Hanoi /ks 


10/12 (8 3.3)* 












SfcEa/fcffieSR (%) 






3/12 (2 5. 0) 


a-HB A 


llmmol/kg 


10/12 (8 3.3)* 


fl-HB A 


llmmal/kH 


1 0/1 2 (83. 3) * 



* : <m&&fomK. £ 3 *t«-K tfc^T^Sc!££ 0 ( p < 0 . 0 5), 
[0 0 3 9]KlCJ:aK, d-HBAMS-HBA h KSHtfflWfflfflfPt LT. 7-fe hT^xt: Hfc J: !)* 

SiJffeSdtjb^^tiSo a-HB A^0-HB Atf [0 0 4 0] HMfi!l2 

HfiD<fc5 fcLT7-fe h7;l/rb K©fgf±£ffl»rs©fr H»J 1 ©7-b Y7)W\l K (}g#S llmmol/k 
ttifcffflaSfrT'ii&l/^ 7^ h 7;bxt hlilO^fidtt g) £\ xtf*7UV 0S#H5 5/imo 1/kg) fc 

U 4«Ofl-3»»ftfl-LTjb«««l*S**. ft 2" «2StfH2fcSW. 

mc7* YTiWt F«*«tea4-rs tcowss [0041] 

<*th ^RIMfc^iEcU 5EESSfc*;l6ttTV »2] 
i-3T, a-HB A&tf/S-HB A<D7-fe l^/l/x 

^2 a - H B A XJ± 0 - H B A £ 3 X tf*7 1) ©KM 





tt£2RHINft 




4#Eg$!/®fflEfa (%) 


xt?*7U> 


55/imal/kg 5/13 (3 8. 4) 


a-HB A 


llmmol/kg 13/13 (100)* 


0 — H B A 


Hmmal/kR 12/12 (100)* 








£#EES/«JBE» (%) 


Xtft-7'J > 55/iniDlAg 1/13 (7. 6) 


a-HB A 


llmmal/kg 6/13 (46.1)* 


/3 -H B A 


llmmol/kH 6/12 (5 0) 



* : 4afta2ka#t ± s*fM»t tfc^T^jgfe *> ( P < o . o 5 ) „ 

[0 0 4 2] a-HB Afttf /»-HB Att, xH*7U k g) (®4* 5 . 5mmol/kg, 

y^mmmmLrco coieiu: »>. ctis©^ h 2. 7 5 mm o 1 /k g ) tKASJewa, n»j 1 1 

>{*©7-bh7/^l;F^tt§J5EWfliiJ(tffltt. iifJCfi ffi«tt>K««fT^fc. *ffltt», *3StfH3K^-rJ: 

ttlSnft^^n.-^SyOfilfffflfcJSetf SCfct « Ja#fi5. 5mmoVkfi03/^»tt. |I- 

J:t)»BW*feOi:#*6n8.' : HBA (8485. 5mmoI/kg) fcRISigfc7-fe 

[0 0 4 3] gj&fflj 3 b 7)\rft KftttfiH4*«lWJ Lfc. 

fl«J lffla-HB A&tf 0 -H B A (S4ffi 1 1 mm [0 0 4 4] 

o 1/kg) /3-HBA 03415. 5mmo 1/ tf§3] 

313 0 -H B AXtta^f tt£J:57-fe hr*fk KftttSttOgilg 

s#2iSS5 

a^E»/fsl!fflESt (%) 

4fflAl§7k 2/1 3 (15.3) 

/3-HBA 5.5 mmol/kg 7/12 (5 8. 3)* 
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3A)S 2.75mmoI/kg 





£25-2 4l$«& 




4^EEa/ffifflE» (%) 




2/13 (15.3) 


13 -HB A 


5.5 mmol/kg 7/1 2 (5 8. 3) * 




2.75nraoI/kg 3/1 3 (2 3. 0) 




5.5 mmol/kfi 7/1 2 (5 8. 3) * 



(0 0 4 5] mm 
mmi wftmi) 

(R) -p-kFn^Mm 

m 



* : £®®£vkm4z£ZWmiutt<TmM&>D (p<0. 05). 



3 9 5mg 

[0 0 4 6] 

(R) -B-kHn+->il 20 0mg 
8 0 0mg 

^»yDK^fe^a~X 5mg 
10 0 Smg 

[0 0 4 7] S»J3 CH'JV^JW) 
(R) -jS-tKn*i/»gt 2 00g 
DL-?I5Stf-h'J7i> lg 



8kg 
1 20g 
1 0 Og 
15 0ml 
1 Og 
5g 



MM 
?x>ss 

mm 

±1K<0rit#«BB£-U **4DAT 1 0 0 1 t Lft„ 

[Ell] a-HBAX«/J-HB AtJ;S7-fc:h7;b 
ft KftttJlttOKttfHB*OT-J- jf57T?8 D . 7* h 

[132] a-HB AXti/S-HB Atj;Sxif^7y 
>©ttStt©@Mftffl^^-r ^ 7 T?& !? , x tf * 7 y 

[03] jS-HBAXtta/Nj'BftcJcSZ-bhT^-f 




. AcH : 7-fe hTArfc K 
N= 1 2 




, 

(nmmol/kg)j8-HBA ^t^.W 3 + 



AcH : T-fe bTJlszrt K 



(7) 



WW¥7-336 5 3 




(55/r mgl/kg). a -HBA . ,/3-HBA 
N=12-13 .... .. 



